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米二氧化钛（TiO2）材料，包括纳米 TiO2 颗粒和 TiO2 涂层膜为光催化剂，讨论
了有机氯农药的光催化降解行为和降解机理，并提出了有机氯快速检测的方法。
同时还自行合成 TiO2 纳米管，探讨了对罗丹明染料的吸附特性和光催化应用。 
本论文共五章。 
第一章，文献综述，主要介绍半导体光催化的概况、基本原理、应用以及纳
米 TiO2 材料应用于光催化的特性和优势。 
第二章，本章利用悬浮纳米 TiO2 体系，研究了三氯杀螨醇在紫外光的作用
下的光催化降解行为。选择 400 W 高压汞灯，TiO2 浓度为 0.25 mg/mL，空气流








下，降解率可以在 30 min 内达到 90%以上。利用其主要产物无机氯离子在聚乙
烯醇表面活性剂溶液中生成氯化银溶胶，在 400 nm 波长处测其吸光度即可间接
得到有机氯农药含量。对 2.28 μg 三氯杀螨醇的分析表明，比色法与离子色谱法


















TiO2 涂层膜具有良好的催化活性，20 μg 的分析物可在 45 min 内降解完全。工作
还考察了氧气在气固光催化反应中的重要作用。利用红外谱图、SEM、元素分析
（EDS）等表征方法对光催化过程和机理进行了初步的探讨，推测目标物最终通






























Environmental pollution has been become a global problem recently. The 
production of pesticides, persistent organic pollutants (POPs) and environmental 
hormone with higher residual toxicity cause a certain danger to human life. 
Photocatalytic degradation of environmental pollution has widely been used in 
chemical, environmental and textile field due to its easy-operation, low-cost, 
environmental-friendly and high-efficiency. In this dissertation, studies were focused 
on the photocatalytic degradation and mechanism of organochlorine pesticides by 
nano-TiO2 materials, including TiO2 particles and TiO2 particles-coated film, which 
suggested rapid approaches for the determination of organochlorine pesticides. 
Furthermore, TiO2 nanotube was synthesised and applied to absorb and degrade 
Rhodamine dyes.  
This dissertation includes five chapters: 
In chapter I, the development, mechanisms, the research progress of 
photocatalytic degradation and the special characterization of TiO2 have been 
introduced. 
In chapter II, photocatalytic degradation of dicofol was investigated on TiO2 
nano particles (NPs) under UV light irradiation. It was shown that 10 μg/g dicofol 
could be completely degraded into inorganic chloride ion under the condition of 0.25 
mg/mL TiO2-NPs, 2 h irradiation of 400 W mercury lamp with a wavelength of 365 
nm and air at a rate of 100 mL/min. The effects of the experimental conditions, 
including the amount of TiO2-NPs, irradiation time and the intensity of light, were 
studied. The apparent photodegradation rate constant was 0.167 min-1 under the 
optimal condition. The reaction mechanism of TiO2 photocatalytic degradation 
includes an attack by peroxide or hydroxyl radical and electron transfer to form bis 
(4-chlorophenyl) methanone, 4-chlorophenyl-4’-hydroxyphenyl methanone, 
















In chapter III, photocatalytic degradation of twelve kinds of organochlorine 
pesticides were studied. Most of organochlorine pesticides except β- and δ-BHC were 
quickly degraded to their intermedial products and last inorganic chloride after 30 min 
UV illumination. Based on these phenomena, AgNO3-PVA solution was applied to 
determine the chloride concentration at a wavelength of 400 nm, by which the amount 
of organochlorine pesticides was obtained indirectly. The method was applied to 
detect the organochlorine pesticides in vegetables, and the recoveries between 83 - 
90% for cabbage samples were achieved. 
In chapter IV, a nano-TiO2 coated film was developed to degrade organochlorine 
pesticides in the air for higher degradation efficiency. A typical organochlorine 
pesticide, 20 μg α-BHC, was dipped onto the TiO2 film surface and degraded 
completely within 20 min. The important role of oxygen was investigated in gas-solid 
degradation system. FT-IR, SEM and EDS were used to study degradation process. 
And the film showed long-term stability and good reproducibilities. 
In chapter V, TiO2 and Ag/TiO2 nanotube (NTs) were synthesised by 
hydrothermal methods and microwave-assisted preparation, respectively. 60% of 
Rhodamine-6G was physisorbed and its 40% was chemisorbed on TiO2-NTs.   
60.91% of Rhodamine-B could be degraded by 0.8% Ag/TiO2-NTs. TiO2- and 
Ag/TiO2-NTs materials displayed good prospective advantages in photocatalytic 
degradations for their easy-separation and degradation capability,. 
 















第一章 前 言 
-1- 









早在 20 世纪四五十年代，有人研究过 ZnO 的光催化作用，主要是一些光氧
化反应，如由氧气制备臭氧、氧气和水制备双氧水等。由于量子产率低，用于化
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